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Screen of O,-tolerate Phenotype of Klebsiella oxytoca
HP1 Mutants with High H,-evolving Activity by Selection
with MNZ Combination O,
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Abstract: Hydrogenases are key enzyme for bio-hydrogen production, most of them were rapidly inacti-
vated by oxygen. It is important to bio-hydrogen production and hydrogen application that improve the
O,-tolerance of hydrogenase. In this experiment, the hydrogen producing strain Klebsiella oxytoca HP1 was
treated with 1% ethyl methanesulfonate(EMS) , the mutants with high O,-toleration ability were screened
with 40mmol/L metronidazole (MNZ) and 21% oxygen. The Hy-evolving activity of the first generation mu-
tant HP1-A15 was increased 3.70 times than that of the wild-type (WT) under 15% oxygen. The H,-evolving
activity of the second generation mutant HPA15-37 was enhanced 11 times than that of WT under the condi-
tion of 21% oxygen. The mutants HP1-A15 and HPA15-37 had steady heredity. These results suggest that
MNZ and in addition oxygen is a good way to screen of O,-tolerate phenotype of facultativeanaerobe with
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high Hy-evolving activity.
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Fig. 1 Killing curves of Klebsiella oxytoca HP1 and HP1-A15
treated with EMS
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K. oxytoca HP1

MNZ K. oxytoca HP1

MNZ Fd ) 40 mmol/L  MNZ  21%
Lt Fd H y
Flynnt] 40 mmol/L MNZ 1h, 2h
2.3
1 MNz K. oxytoca HP1 K. oxytoca HP1
40 mmol/L MNZ 21% K. ( 2) HP1-A15
oxytoca HP1 0.5h 0.12% , K. oxytoca HP1 3.70
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MNZ 1h, 51.3%, , 10
HP1-A15 2 h ( 3), HPA15-37
1 MNz K. oxytoca HP1 HP1-A15
Table 1  Survival rate of K. oxytoca HP1 and HP1-A15 treated with MNZ and O,
Time(h) 0.5 1 1.5 2
K. oxytoca HP1 Surv?vaI(MNZ) 81.3% 51.3% 40.7% 36.2%
Survival(MNZ+0,) 0.12% 0 0 0
HP1-A15 Survival(MNZ) 84.5% 53.1% 38.8% 34.4%
i Survival(MNZ+05) 51.21% 24.63% 0.24% 0

2
Table 2 Hydrogen evolving activity of first generation mutants in oxygen atmosphere

Hydrogen evolving activity (mmol/g dw- h), Hydrogen evolving activity(mmol/g dw- h),

Strain . .
0% oxygen in gas phase 15% oxygen in gas phase

K. oxytoca HP1 8.3 0.6
HP1-Al 8.1 1.6
HP1-A7 7.9 1.3
HP1-A12 7.8 1.8
HP1-A15 8.5 2.2
HP1-A37 8.3 14
HP1-A39 8.1 2.1
HP1-A50 8.4 1.7
HP1-AT72 7.5 1.3
HP1-A78 7.7 2.0
HP1-A83 8.2 1.7

3 0% 21%

Table 3 Hydrogen evolving activity of second generation mutants in oxygen atmosphere

Hydrogen evolving activity (mmol/g dw- h), Hydrogen evolving activity(mmol/g dw- h),

Strain . .
0% oxygen in gas phase 21% oxygen in gas phase

K. oxytoca HP1 8.3 0.1
HP1-A15 8.4 0.4
HPA15-8 8.8 0.7
HPA15-23 7.4 0.9
HPA15-27 7.7 0.9
HPA15-37 8.2 1.1
HPA15-54 7.5 0.8
HPA15-61 8.1 1.0
HPA15-65 8.0 1.0
HPA15-82 7.7 0.7
HPA15-91 7.9 0.8
HPA15-93 8.4 0.6
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Table 4 Hereditary stability of mutant HP1-A15

HP1

(1]

(2]

(3]

Genera- Hydrogen evolving activity (mmol/g Hereditary
tions dw- h), 15% oxygen in gas phase stability (%)
0 2.23 =
1 2.11 94.6
2 2.05 97.2
3 1.93 94.1
4 2.02 95.3
5 2.04 99.0

5 HPA15-37

Table 5 Hereditary stability of mutant HPA15-37

Genera- Hydrogen evolving activity (mmol/g

Hereditary

[4]

tions dw- h), 21% oxygen in gas phase stability (%) [5]
0 1.12 =
1 1.03 92.0 [6]
2 1.07 96.1
3 0.97 90.6
4 1.05 93.8
5 1.02 97.1
3 [7]
. (8]
; Flynn
MNZ [9]
, 10
40mmol/L  MNZ 21%
K. oxytoca HP1 .
HP1-A15 [10]
K. oxytoca HP1 3.70 ; HPA15-
37 HP1-A15 275
11 MNZ [11]
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